Non-HACEK Gram-negative endocarditis is a rare but severe illness, and the diagnosis can be difficult to establish. Here, we report the case of a 72-year-old woman with Turner syndrome suffering from non-typhoid Salmonella endocarditis of the triscupid valve, who benefited from prompt antibiotic treatment allowing a quick and complete recovery.
A 72-year-old non-institutionalised woman was hospitalised for evaluation by her primary care physician for cough, expectoration and dyspnoea of 1 week's duration before admission. Her medical history was significant for Turner syndrome associated with mental retardation and congenital cardiac abnormalities (thickening of the tricuspid valve and discrete tricuspid insufficiency). The patient denied fever, chills, diarrhoea or vomiting and had not recently travelled. On admission, her temperature was 38.0
• C and physical examination revealed a mesocardial systolic heart murmur (2/6) and peripheral oedema. Lung and abdominal findings were unremarkable. Blood analysis showed leucocytosis (11.2 G/l) with 2% band forms, elevated C-reactive protein (221 mg/l) and elevated liver function tests (ASAT 119 mmol/l, ALAT 46 mmol/l, GGT 173 mmol/l, bilirubin 12 µmol/l). Chest radiography was normal. An ECG showed a right bundle branch block.
Two sets of blood cultures taken on admission yielded Salmonella enterica serovar enteritidis. A trans-thoracic echocardiogram done for investigating right cardiac failure confirmed the thickening of the tricuspid valve and revealed a vegetation on its posterior leaflet (Figure 1) , with a moderateto-severe tricuspid insufficiency as well as significant dilatation of the right cavities with moderate arterial pulmonary hypertension (50 mmHg). A computerised tomography (CT) scan of the abdomen revealed no aneurysms, and an HIV test was negative. A diagnosis of infective endocarditis was made based on one major and three minor modified Duke's criteria [1] : evidence of endocardial involvement on the echocardiogram, predisposing heart condition, fever and microbiological evidence. The patient was immediately treated with ceftriaxone (1 g IV per day), and the evolution was rapidly favourable. Two weeks later, a trans-thoracic echocardiogram showed a drastic diminution of the size of the vegetation. The patient was discharged after 6 weeks of intravenous antibiotic therapy. Six months later, she is well and without complications.
Discussion
To our knowledge, this is the first documented case of non-HACEK Gram-negative endocarditis in a 72-year-old
ity and mortality in patients with Turner syndrome (monosomy for the X chromosome) [2] . Endocarditis, however, seems to be an infrequent complication, despite a high prevalence of bicuspid aortic valves in affected patients [3] . Gramnegative bacteria other than the HACEK organisms are a rare cause of endocarditis in general. Salmonella species display a well-known propensity for the vascular endothelium, and bacteraemia with these organisms is often complicated by mycotic aneurysms, notably in the elderly [4] . Salmonella species also represent a large proportion of cases of non-HACEK Gram-negative endocarditis described in the literature [5] . For decades, non-HACEK Gram-negative bacillus endocarditis has been reported mainly among drug users. A recent international collaborative study analysing 2,761 cases of endocarditis identified 49 cases of endocarditis due to non-HACEK Gram-negative bacilli (1.8% of all cases). Only one of them was caused by Salmonella species. Most of these non-HACEK endocarditis were associated with healthcare contact (59% of the patients had a prosthetic valve) [6] .
It is noteworthy that, similar to our patient's case, most cases of bacteraemia caused by Salmonella species are not accompanied by gastrointestinal symptoms [7] . Except for her advanced age, our patient did not present with any of the known risk factors for Salmonella bacteraemia such as diabetes, treatment with immunosuppressive drugs, HIV or neoplasm. In addition, the right-sided localisation of the vegetation and the absence of a prosthetic valve might explain the favourable outcome in our patient, which contrasts with the bad prognosis associated with this kind of disease described in the literature [5] . The optimal choice and duration of antibiotic therapy for non-HACEK Gram-negative endocarditis are unclear, but cardiac surgery in combination with prolonged courses of antibiotic therapy is often necessary [8] .
Conclusion
Endocarditis caused by bacteria not commonly associated with this pathology, like non-HACEK Gram-negative bacilli, can be difficult to diagnose and outcome can be poor. A high index of suspicion is necessary, and it should be kept in mind that this disease is not limited to classical risk groups like injection drug users. This case also illustrates that, in the absence of immuno-deficiency or prosthetic material, prompt and adequate antibiotic treatment can lead to a favourable outcome even in an older patient with underlying cardiac abnormalities.
Key points
r Non-HACEK Gram-negative endocarditis is a rare but severe illness. r In the absence of immuno-deficiency or prosthetic material, prompt and adequate antibiotic treatment can lead to a favourable outcome.
